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TORCH OPERABLE TO POSITION A FLOW CONTROL LEVER AT A 
PLURALITY OF LOCATIONS ON THE TORCH AND METHOD OF 

ASSEMBLING SAME 



BACKGROUND OF THE INVENTION 

1. Field Of The Invention 

[0001] The present invention relates generally to the field of cutting torches. More 
particularly, the invention relates to a technique for enabling a cutting torch to have a cutting 
oxygen lever that is may be positioned on a plurality of locations of the cutting torch. 

2. Description Of The Related Art 

[0002] A cutting torch may be used to produce a flame to cut through a material. A typical 
torch system utilizes a flammable fuel and oxygen to produce the flame. The torch is 
supplied with pressurized fuel and oxygen. The typical cutting torch has a first throttle valve 
to reduce the pressure of the fuel flowing through the torch and a second throttle valve to 
reduce the pressure of the oxygen flowing through the torch. These two flows are mixed in or 
immediately after a cutting tip of the torch. This fuel and oxygen mixture is ignited to 
produce a flame at the cutting tip. This flame is known as the preheat flame and serves to 
warm the metal to a point just below the melting point of the metal to be cut. 

[0003] In addition, the typical cutting torch is adapted to direct a flow of high pressure 
oxygen to the flame, bypassing the second throttle valve. This flow of oxygen is known as 
cutting oxygen. When the cutting oxygen flows to the flame, the temperature of the flame, 
and the metal, is taken quickly past the melting point of the metal. In addition, the force of 
the cutting oxygen carries the products of the cutting flame through the metal, facilitating the 
melting or even burning of the metal. 

[0004] A typical cutting torch has a lever that is coupled to a cutting oxygen valve to control 
the flow of cutting oxygen through the torch. The lever typically is oriented such that the 
operator may hold the cutting torch and operate the lever with the same hand. Typically, the 
lever is pivoted towards the handle in a short arcing motion to open the cutting oxygen valve. 
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[0005] For ergonomic reasons, a torch may be designed to position the lever on the top of the 
torch or on the bottom of the torch. However, current designs utilize different components 
for each of these orientations of the lever. Thus, the same components cannot be used to 
assemble a torch with either lever configuration. This increases the overall cost of 
manufacturing both configurations of cutting torch. In addition, at some point in time a user 
may desire to reposition the lever from its original position. However, this may be 
impracticable if additional parts are needed to reposition the cutting oxygen lever on the 
torch. 

[0006] There is a need therefore for a torch that enables the cutting oxygen lever to be 
positioned at different positions on the torch with the same parts. In addition, there is a need for 
a torch that enables a user to quickly and easily move the cutting oxygen lever from one location 
to another on the torch. In addition, there is a need for a torch handle with better ergonomic 
characteristics. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0007] The foregoing and other advantages and features of the invention will become 
apparent upon reading the following detailed description and upon reference to the drawings 
in which: 

[0008] Figure 1 is a perspective view of a torch system, in accordance with an exemplary 
embodiment of the present invention; 

[0009] Figure 2 is an elevation view of the torch of Figure 1, with a control lever disposed in 
a first orientation relative to the torch; 

[0010] Figure 3 is an elevation view of the torch of Figure 1 with the control lever disposed 
in a second orientation relative to the torch; 

[0011] Figure 4 is an exploded view of a portion of the torch of Figure 1; 
[0012] Figure 5 is an exploded view of a portion of the torch of Figure 3; 
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[0013] Figure 6 is an exploded view of a portion of the torch of Figure 3; 

[0014] Figure 7 is a cut-away view of a portion of the torch of Figure 2; 

[0015] Figure 8 is a cut-away view of a portion of the torch of Figure 3; and 

[0016] Figure 9 is a cross-sectional view of a torch handle taken generally along line 9-9 of 
Figure 4. 

DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS 
[0017] Referring generally to Figure 1, a cutting torch system 20 is illustrated. In the 
illustrated embodiment, a cutting torch 22 is coupled to a pair of hoses 24, which are coupled 
to a pair of pressure regulators 26 coupled to an oxygen source 28 and a fuel source 30. 
However, the torch system 20 may take various alternate forms. For example, in the 
illustrated embodiment, the oxygen source 28 and fuel source 30 are gas cylinders. However, 
an installed gas system may be used. In addition, the fuel may be a gas or a liquid. For 
example, the fuel may be oxy-acetylene, propane, butane, manufactured gas, etc. Similarly, 
an oxidizer other than oxygen may be used. 

[0018] Referring generally to Figures 1-3, an exemplary embodiment of a cutting torch 22 is 
illustrated. The illustrated torch 22 is operable to receive pressurized fuel and oxygen from 
the oxygen cylinder 28 and the fuel cylinder 30 and produce a flow of fuel, a flow of pre-heat 
oxygen, and a flow of cutting oxygen from the torch 22. In the illustrated embodiment, the 
torch 22 comprises a torch butt 32 that is coupled to the pair of hoses 24 to receive 
pressurized oxygen from the oxygen cylinder 28 and fuel from the fuel cylinder 30. The torch 
butt 32 has a fuel valve assembly 34 that is operable to throttle the flow of fuel flowing from 
the fuel cylinder 30. In addition, the torch butt 32 has a preheat oxygen valve assembly 36 
that is operable to throttle the flow of oxygen flowing from the oxygen cylinder 28 to produce 
the flow of pre-heat oxygen. 

[0019] The torch butt 32 also comprises a cutting oxygen lever 38 that is operable to control a 
second flow of pressurized oxygen, the cutting oxygen. The cutting oxygen bypasses the pre- 
heat oxygen valve assembly 36 so that the flow of cutting oxygen is at a higher pressure than 
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the pre-heat oxygen. The illustrated embodiment of the torch 22 enables the cutting oxygen 
lever 38 to be selectively positioned on either the top or the bottom of the torch 22. In 
addition, the same components are used to assemble the torch 22 in each configuration of the 
torch 22. 

[0020] A handle 40 is provided to enable a user to grip the torch 22. The handle 40 is 
disposed over one end of the torch butt 32. In the illustrated embodiment, the handle 40 also 
is disposed over a fuel tube 42, a pre-heat oxygen tube 44, and a cutting oxygen tube 46 that 
extend from the torch butt 32 to a torch head 48. The torch head 48 merges the flows of fuel 
and oxygen and directs the merged flow of fuel and oxygen to a cutting tip 50. The cutting 
tip 50 directs the fuel and oxygen towards a cutting surface and is adapted to produce a 
desired flame characteristic for cutting. A tube support 52 is provided to support the fuel tube 
42, the preheat oxygen tube 44, and the cutting oxygen tube 46. The tube support 52 is 
disposed within one end of the handle 40 in the illustrated embodiment. 

[0021] As noted above, the torch 22 is adapted to enable the cutting oxygen lever 38 to be 
selectively disposed on the top of the torch butt 32 or the bottom of the torch butt 32 with the 
same components. In Fig. 2, the cutting oxygen lever 38 is secured to the top of the torch butt 
32. In Figure 3, the cutting oxygen lever 38 is secured to bottom of the torch butt 32. In the 
illustrated embodiment, a cutting oxygen valve assembly 54 is disposed within the torch butt 
32. The cutting oxygen valve assembly 54 is an isolation valve assembly that cooperates with 
the cutting torch butt 32 to control the flow of cutting oxygen through the torch butt 32. The 
cutting oxygen lever 38 enables a user to open and close the cutting oxygen valve assembly 
54. In the illustrated embodiment, the cutting oxygen lever 38 opens the cutting oxygen valve 
assembly 54 when the cutting oxygen lever 38 is depressed. When the cutting oxygen valve 
assembly 54 is open, a path is created for cutting oxygen to flow through the torch butt 32 
from the oxygen cylinder 28 to the cutting oxygen tube 46. When the cutting oxygen valve 
assembly 54 is closed, there is no path for cutting oxygen to flow through the torch butt 32. 
However, a path remains for pre-heat oxygen to flow through the torch butt 32. 

[0022] The torch butt 32 is adapted to enable the cutting oxygen valve assembly 54 to be 
secured to the torch butt 32 in each of two orientations relative to the torch butt 32. Each 
orientation of the cutting oxygen valve assembly 54 is inverted 180 degrees relative to the 
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other orientation. The first orientation enables the cutting oxygen lever 38 to operate the 
cutting oxygen valve assembly 54 from the top of the torch butt 32. The second orientation 
enables the cutting oxygen lever 38 to operate the cutting oxygen valve assembly 54 from the 
bottom of the torch butt 32. In the illustrated embodiment, the same torch butt 32, cutting 
oxygen lever 38, and cutting oxygen valve assembly 54 are used for each orientation of the 
cutting oxygen valve assembly 54 and cutting oxygen lever 38. The precise method of 
accomplishing the movement of cutting oxygen lever 38 and the cutting oxygen valve 
assembly 54 will be discussed in more detail below. 

[0023] Referring generally to Figure 4, an exploded view of a portion of the torch 22 is 
illustrated. As noted above, the torch head 48 is coupled to the fuel tube 42, the pre-heat 
oxygen tube 44, and the cutting oxygen tube 46. The torch head 48 merges the flows of fuel, 
pre-heat oxygen, and cutting oxygen and directs the merged flow toward the cutting tip 50. 
As noted above, the cutting tip 50 directs the fuel, pre-heat oxygen, and cutting oxygen from 
the torch 22 to produce a flame with desired characteristics for cutting. However, other 
contact tips may be used. The interface of the torch head 54 and the fuel and oxygen tubes 
42, 44, and 46 and the interface of the torch butt 32 with the fuel and oxygen tubes 42, 44, 
and 46 are sealed with a plurality of silver brazing rings 56 to prevent leakage. The torch butt 
32 and the tube support 58 are disposed within opposite ends of the torch handle 40 in the 
illustrated embodiment. The fuel tube 42, the preheat oxygen tube 44, and the cutting oxygen 
tube 46 pass through the tube support 52 and into the torch head 48. 

[0024] Turning now to Figures 5 and 6, the torch butt 32 is adapted to receive the cutting 
oxygen valve assembly 54 in each of two orientations so that the cutting oxygen lever 38 may 
be selectively located on either the top or the bottom of the torch butt 32. In the illustrated 
embodiment, the cutting oxygen valve assembly 54 comprises a pair of first o-rings 60, a 
second o-ring 62, a packing gland 64, a push rod 66, a third o-ring 68, a pin seat 70, a seat 72, 
a seat retainer 74, a spring 76, and a back cap 78. However, other components may be used. 
In Figure 5, the cutting oxygen valve assembly 54 is disposed within the torch butt 32 in a 
first orientation relative to the torch butt 32 to enable the cutting oxygen lever 38 to be 
disposed on the top of the torch butt 32. In Figure 6, the cutting oxygen valve assembly 54 is 
disposed within the torch butt 32 in a second orientation relative to the torch butt 32 to enable 
the cutting oxygen lever 38 to be positioned on the bottom of the torch butt 32. 
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[0025] To assemble the cutting oxygen valve assembly 54, the pair of first o-rings 60, the 
second o-ring 62, the push rod 66, the third o-ring 68, the pin seat 70, the seat 72, the seat 
retainer 74, and the spring 76 are disposed within the torch butt 32 and secured therein by the 
packing gland 64 and the back cap 78. The packing gland 64 and the back cap 78 are 
threaded into opposite sides ofthe torch butt 32 to capture the other cutting oxygen valve 
assembly 54 components therebetween. However, other methods may be used to secure the 
cutting oxygen valve assembly 54 to the torch butt 32. For example, the packing gland 64 
and the back cap 78 may be held in place by separate fasteners, such as by a nut or a set 
screw. The pair of first o-rings 60, the second o-ring 62, the packing gland 64, the push rod 
66, the third o-ring 68, the pin seat 70, the seat 72, the seat retainer 74, the spring 76, and the 
back cap 78 are oriented in a first direction relative to the torch butt in Figure 5 and are 
oriented in a second, opposite direction relative to the torch butt 32 in Figure 6. However, 
the same components are used in both orientations ofthe lever 38 and cutting oxygen valve 
assembly 54. 

[0026] To disassemble the cutting oxygen valve assembly 54, cutting oxygen lever 38 is 
removed. Then, the packing gland 64 and the back cap 78 are unthreaded from the torch butt 
32. This enables the pair of first o-rings 60, the second o-ring 62, the push rod 66, the third o- 
ring 68, the pin seat 70, the seat 72, the seat retainer 74, and the spring 76 to be removed from 
the passageway 92. The components ofthe cutting oxygen valve assembly 54 may then be 
inverted and reassembled within the torch butt 32 and secured therein by the packing gland 64 
and the back cap 78. 

[0027] The cutting oxygen lever 38 is pivotably secured to the rear ofthe torch butt 32 in the 
illustrated embodiment. A pivoting pin 80 is used to pivotably secure the handle 40 to the 
torch butt 32. However, other methods of pivotably securing the handle 40 to the torch butt 
32 may be used. In Figure 5, the pivoting pin 80 is disposed through a hole 82 located at the 
rear of cutting oxygen lever 38 and through a first hole 84 located on the top rear portion of 
the torch butt 32. In Figure 6, the pivoting pin 80 is disposed through the hole 82 at the rear 
ofthe cutting oxygen lever 38 and through a second hole 86 on the bottom rear portion ofthe 
torch butt 32, the second hole 86 being opposite the first hole 82 about an axis through the 
torch butt 32. 



6 



14222 



[0028] In the illustrated embodiment, the torch 22 also comprises an oxygen check valve 88 
and a fuel check valve 89. Pressurized oxygen from the oxygen cylinder 28 enters the torch 
butt 32 via the oxygen check valve 88. Similarly, fuel enters the torch butt 32 via the fuel 
check valve 89. The check valves 88, 89 prevent oxygen and fuel from flowing back through 
the torch 22 to the hoses 24, potentially causing a fire or explosion. In the illustrated 
embodiment, the oxygen check valve 88, the fuel check valve 89, the fuel throttle valve 
assembly 34, and the preheat oxygen throttle valve assembly 36 remain in the same 
orientation relative to the torch butt 34 regardless of the position of the cutting oxygen lever 
38. 

[0029] In the illustrated embodiment, the pre-heat oxygen flow path branches from the flow 
of the cutting oxygen 98 slightly downstream of the oxygen check valve 88. The torch butt 
32 has a passageway for preheat oxygen to flow from just downstream of the oxygen check 
valve 88 to the preheat oxygen throttle valve assembly 36 illustrated in Figure 2. The preheat 
oxygen throttle valve assembly 36 is disposed within a preheat oxygen throttle valve 
passageway 90 that extends into the torch butt 32. Similarly, the torch butt 32 has a fuel 
throttle valve passageway 91 that extends into the torch butt 32 to house the fuel throttle 
valve assembly 34 illustrated in Figure 2. 

[0030] Referring generally to Figures 7 and 8, the cutting oxygen valve assembly 54 is 
disposed within a cutting oxygen valve passageway 92 extending through the torch butt 32 
from top to bottom. The passageway 92 is formed with a first seating surface 94 and a second 
seating surface 96. The first and second seating surfaces 94, 96 cooperate with the seat 72 of 
the cutting oxygen valve assembly 54 to control the flow of cutting oxygen through the torch 
butt 32. The seat 72 is seated against the first seating surface 94 to close the cutting oxygen 
valve assembly 54 when the cutting oxygen lever 38 is disposed on the top of the torch butt 
32, as illustrated in Figure 7. Conversely, the seat 72 is seated against the second seating 
surface 96 to close the cutting oxygen valve assembly 54 when the cutting oxygen lever 38 is 
disposed on the bottom of the torch butt 32, as illustrated in Figure 8. 

[0031] In Figure 7, the cutting oxygen valve assembly 54 is illustrated in the open position to 
enable oxygen 98 to flow through the torch butt 32 to the cutting oxygen tube 46. Depressing 
the cutting oxygen lever 38 toward the torch handle drives the push rod 66 downward, in this 
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view The sea. 72 is coupled .0 .he pushrod 66 by ft. pin sea. 70 and .he sea. refiner 74. 
The downward movement ofthe push rod 66 unseat the sea, 72 from the firs. seattng surface 
94 enabling oxygen 98 .0 flow tough a flra. passageway 1 00 ,0 .he cutting oxygen vaWe 
passageway 92. From .he cutting oxygen valve passageway 92, oxygen 98 flows trough a 
second passageway 102 to the cutting oxygen lube 46. 

[00321 The cutting oxygen valve assembly 54 preven.s oxygen from escaping ou. of me .op 
and the bottom of the cutting oxygen valve passageway 92. The second o-rrng 62, the 
packing gland 64, push rod 66, and the third o-ring 68 cooperate .0 seal one end ofthe 
passageway 92, while the back cap 78 seals .he opposite end of .he passageway 92. The 
second o-ring 62 is disposed against me second seating surface 96 by fte packing gland 64 .0 
form a seal between the packing gland 64 and .he torch butt 32. The third o-ring 68 fonns a 
seal between die push rod 66 and the packing gland 64. 

,00331 The cutting oxygen valve assembly 54 is biased to rettrrn ,0 the close* position. The 
downward movemen, ofthe cutting oxygen lever 38 drives fte sea. routine, 74 against .he 
spring 76, compressing the spring 76. When the force depressing the cutting oxygen lever 38 
is released, the spring 76 drives the sea. reUiner 74, ,he pin sea. 70, and the sea. 72 upward, 
in this view, causing .he seat 72 .0 be seated against the first seating surface 94. When the 
sea. 72 is seated against dte firs, seating surface, oxygen 98 is blocked from flowing through 
the torch butt 32 .0 the cutting oxygen tube 46. 

[00341 In Figure 8, the cutting oxygen valve assembly 54 also is illustrated in the open 
position to enable oxygen 98 .0 flow through me torch butt 32 to the cutting oxygen tube 46. 
The orientation ofthe cutting oxygen valve assembly 54 in Figure 8 is inverted from dte 
orientation ofthe cutting oxygen valve assembly 54 in Figure 7. The cutting oxygen valve 
assembly 38 is opened and closed in a manner similar .0 the manner described above m 
reference to Figure 7. However, the seat 72 is seated against the second seating surface 96, 
„o. the firs, seating surface 94, .0 close flte cutting oxygen valve assembly 54. To open the 
cuttingoxygen valve nimbly 54, fte cutting oxygen lever 38 is depressed toward , he handle 
40 Depressing Are lever 38 drives fine push tod 66 upward, in fltis view, to unseat the sea. 72 
from dte second mating surface 96. Unseating ft. sea. 72 from the second seating surface 96 
enables cutting oxygen 98 to flow tough the torch butt 32 to .he cutting oxygen tube 46. 
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[0035] In the illustrated embodiment, the cutting oxygen follows a different flow path 
through the torch butt 32 in Figure 8 than in Figure 7. In Figure 8, when the seat 72 is 
unseated from the second seating surface 96, oxygen flows from the oxygen check valve 88 to 
the cutting oxygen valve passageway 92 through a third passageway 104, rather than through 
the first passageway 100. From the cutting oxygen valve passageway 92, the oxygen 98 flows 
through the second passageway 102 to the cutting oxygen tube 46. 

[0036] Referring generally to Figures 7 and 8, as noted above, the torch butt 32 and the 
cutting oxygen valve assembly 54 are designed to enable the cutting oxygen valve assembly 
54 to open and close a path for cutting oxygen to flow through the torch butt 32 in either of 
two orientations of the cutting oxygen valve assembly 54. For example, the cutting oxygen 
valve passageway 92 is generally symmetrical about the center of the passageway 92 so that 
the orientation of the cutting oxygen valve assembly 92 relative to the passageway 92 is 
irrelevant. For example, the distance of the first seating surface 94 from a bottom surface 106 
of the torch butt 32 is the same as the distance of the second seating surface 96 from a top 
surface 108 of the torch butt 32. Thus, the seat 72 is disposed the same distance from the 
appropriate seating surface 94, 96 of the torch butt 32 when the back cap 78 is disposed 
against the bottom surface 106 as when the back cap 78 is disposed against the top surface 
108 of the torch butt 32. In addition, the packing gland 64 and the second o-ring 62 are 
operable to form a seal against the opposite seating surface 96, 94 regardless of whether the 
packing gland 64 is disposed against the bottom surface 106 or the top surface 108 of the 
torch butt 32. In addition, the torch butt 32 has a top threaded portion 1 1 0 and a bottom 
threaded portion 1 12 that are designed to enable both the packing gland 66 and the back cap 
78 to be threaded into both threaded portions 1 10, 1 12. 

[0037] Thus, it is irrelevant to the operation of the cutting oxygen valve assembly 54 in which 
direction the cutting oxygen valve assembly 54 is oriented in the torch butt 32. In an alternate 
embodiment, the torch butt 32 may be adapted to have only one cutting oxygen flow path that 
flows to the center point of the cutting oxygen valve passage 92, through cutting oxygen 
valve assembly 54, and out of torch butt 32 into the cutting oxygen gas tube 46. The 
components of cutting oxygen valve assembly 38 would be such that the cutting oxygen valve 
assembly 38 is in the open position at the center of cutting oxygen valve passage 54. In this 
configuration the cutting oxygen valve assembly 54 would remain reversible so that the 
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orientation of cutting oxygen valve assembly 54 could be modified to correspond with the 
orientation of cutting oxygen lever 38. 

[0038] Referring generally to Figure 9, a cross-section of torch handle 40. As illustrated in 
Figure 9, the handle 40 has a "skull-shaped" cross-section. In the illustrated embodiment, the 
handle 40 has a curved top portion 1 14 and a curved bottom portion 1 16, with the radius of 
the curved top portion 1 14 being greater than the radius of the curved bottom portion 1 16. 
The handle 40 also has generally planar sides 1 18 that connect the curved top portion 1 14 and 
the curved bottom portion 1 16. 

[0039] Referring again to Figure 4, the cross-section of torch handle 40 remains constant over 
the entire length of the handle 40 in the illustrated embodiment. The "skull-shape" of torch 
handle 40 provides the operator with a more ergonomic grip than a cylindrical handle. To 
that end, the radius of the top portion 1 14 of the torch handle 40 is sized to properly fit the 
palm and thumb-forefinger arch of a heavily gloved hand while the radius of the bottom 
portion 1 16 of the torch handle 40 is sized to comfortably allow an operator to use their 
fingers to wrap around the handle 40. In the illustrated embodiment, the top portion 1 14 has a 
radius of approximately 0.5 inches and 0.6 inches and the bottom portion 1 16 has a radius of 
between 0.4 inches and 0.5 inches. The torch handle 40 also comprises a plurality of ribs 
120. In the illustrated embodiment, the ribs 120 extend the entire length of the handle 40. 
Approximately 10 to 12 ribs 120 are disposed around the torch handle 40 in this embodiment. 
The ribs 124 provide a gripping surface for the operator. The ribs 124 are disposed around 
the handle 40 in such a way so as to provide a better gripping surface for a user where it is 
most desired, namely along the bottom of the torch handle 40 where there is less surface area 
for contact between the operators hand and the torch handle 40. 

[0040] The illustrated embodiment described above, provides a torch 22 that may be 
selectively assembled with the cutting oxygen lever 38 on opposite sides of the torch 22. In 
addition, the same components are used in both configurations of the torch 22. Because the 
same components are used, an operator can reorient the cutting oxygen lever 32 in the field 
without any extra parts. The commonality of the parts is also advantageous from a 
manufacturing perspective because there are fewer parts to maintain in inventory and the 
manufacturing process can be streamlined because of the reduction in the total number of 



10 



14222 



parts utilized. In addition, the preheat oxygen throttle valve assembly 36 and fuel throttle 
valve assembly 34 remain in the same orientation regardless of the orientation of the cutting 
oxygen lever 38. 

[0041] While the invention may be susceptible to various modifications and alternative 
forms, specific embodiments have been shown by way of example in the drawings and have 
been described in detail herein. However, it should be understood that the invention is not 
intended to be limited to the particular forms disclosed. Rather, the invention is to cover all 
modifications, equivalents, and alternatives falling within the spirit and scope of the invention 
as defined by the following appended claims. 
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